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LIMINATES closure caps —cuts out 
machining of outer housing face—does 
away with drilling, tapping and machine 
screws—reduces machining operations — 
speeds up assembly — cuts mounting costs. 
Self-contained — felt-sealed — dust-and- 
dirt-proof — grease-packed, with a larger 
grease capacity—all-steel, with a one-piece 
outer ring. 
Write for the “Greaseal” Data Sheets. 
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em As It Seems To Us © 


OUR PATENT SYSTEM MENACED 


IT HOSE wise men that drafted the 
Constitution of the United States 
prescribed, among other things, 
Hh that the Congress shall have the 
power: “To promote the Progress of Science 
and useful Arts, by securing for limited Times 
to Authors and Inventors the exclusive Right 
to their respective Writings and Discoveries.”’ 

Opinions may differ as to the value to the 
country at large of the writings so protected, 
but nearly everyone has some measure of 
knowledge of the broad benefits that have 
accrued to us as a people by reason of the 
encouragement thus given to inventors. 
Yankee ingenuity, evidenced in the million 
and more patents that have since been 
granted, have helped us in endless ways to 
become the industrial nation that we are and 
to enjoy comforts and conveniences in great 
number and in well-nigh limitless variety. 
The Constitution granted each inventor a 
monopoly for the life period of his patent— 
the object of this exclusive right being to 
encourage the fertile-minded and to give 
them a chance to realize a substantial re- 
ward—the measure of this reward being 
determined by the demand for the novelty 
or betterment so evolved. The Constitution 
does not prescribe how the patentee shall use 
or dispose of his property to which the 
Government virtually gives him a deed. 
It is conceivable that the author of a basic 
patent, for example, no. matter how sound, 
may not be able to make it of practical 
worth without recourse to an improvement 
invented by someone else; and the improve- 
ment standing alone might be of little prac- 
tical value. In such case, the public good and 
the financial success of the two inventors 
depend upon a joining of their interests. 
Such a procedure has been a common one; 
and if it were not so we should be without 
the sewing machine, the telephone, the auto- 
mobile, and the thousands of other mechanical 
contrivances that serve us in many ways. 

In a kindred manner, the radio industry 
of this country has come into being and has 
reached its present vast scope and amazing 
potentialities. Hundreds of patents have in 
different degrees contributed to the art, as 
the public knows it; and millions of dollars 
have been spent in research—much of the 
outlay yet to be made profitable—in order 
that existing facilities may be what they are 
and to blaze the path to still more astonishing 
improvements. As it happens, the control 
of the majority of these worth-while patents 
is exercised by a small but powerful group of 
interests. This has led to the instituting of 
fegal proceedings and it has also inspired 
congressional inquiry. A bill has been 
drafted that reads in part: 

“It shall be a complete defense to any suit 
for infringement of a patent to prove that 
the complainant in such suit is a party to 
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any combination (in the form of trust or 
otherwise), agreement, understanding, _li- 
cense, or cross license relating to or involving 
the use or control of said patent with any 
patentee or other person owning or control- 
ling patent rights that are directly or indirectly 
related to or connected with the business 
resulting from the use or control of said 
patent, the effect of which is to substantially 
lessen competition or tend to create a monop- 
oly in commerce arising out of the use or 
control of such patent or patent rights.” 

Should a bill of such intent become the 
law of the land, the ramifications of an in- 
fringement suit would become so hazardous 
that unscrupulous persons would be encour- 
aged to make unfounded charges and, in the 
same spirit, to invade without fear of ade- 
quate punishment patents that have built 
up numerous reputable industries in the 
United States—thus vitiating the integrity 
of the property rights upon which those very 
industries have been reared. Property rights, 
let us emphasize, granted by the Govern- 
ment. It would be just as consistent to 
outlaw—in response to mere rumor—the 
minted or printed legal tender of the Nation 
simply because the owner of some of that 
money was charged with the abuse of the 
power of wealth. 

We hold no brief for unlawful combinations 
in restraint of trade or of competition; but 
we do consider it a grave matter to expose 
the patent system of the country to the great 
peril of having its patents, per se, virtually 
annulled merely because certain inventors 
or their assigns’ have acted wrongly in the 
exercise of the monopoly granted them under 
the Constitution. It is our belief that the 
Congress should ponder long and carefully 
any change in a law that has served us so 
well the entire time of our amazing and un- 
paralleled industrial development. It also be- 
hooves the owners of patents to be alert in 
their own behalf. 





NIAGARA COMPLETELY HARNESSED 
UNDER PRESENT AGREEMENT 


E are told that the production of 

power at Niagara Falls will reach 

its maximum under the present in- 

ternational agreement with the in- 
stallation in a plant on the Canadian side of 
a 58,000-hp. generator. This is significant. 
It marks not only the end, at this time at 
least, of a development started 35 years ago 
but also the progress made in the electrical 
field in the meanwhile. The dynamos that 
were first used in the Niagara Falls’ power 
plants, which were considered marvels in their 
day, were capable of generating but 5,000 
hp. The six principal hydro-electric stations 
adjacent to the Falls produce 1,605,850 hp., 
said to be the greatest concentration of power 
at one spot in the world. 


AN AMERICAN WHALER HEADS 
FOR THE ANTARCTIC 


S we go to press, the steamship 
Frango, a craft. of 6,000 tons, 
heads seaward from the Port of 
New York bound on a nine months’ 
cruise in Antarctic waters in pursuit of 
whales. It is years since any other vessel 
flying the American flag has sought those 
great denizens of the deep in that part of 
the world; and the Frango is looked upon by 
her backers as something of a venture which 
may or may not lead to the creation of a 
numerous fleet equipped in the typically 
modern fashion for hunting whales. 

One has only to recall that well-nigh an- 
nually two big factory ships that operate in 
the Ross Sea and contiguous waters reach New 
York with individual cargoes of whale oil 
valued at fully $1,500,000. Those ships are 
owned and run by Norwegian companies 
that have systematically built up a very 
large whaling business in that stormy and 
frigid distant South; and what those hardy 
and enterprising seamen have done we 
should be able to do, especially in view of 
the fact that we buy so much of the oil ob- 
tained by them. It may be news to most of 
our readers to learn that in latter years whal- 
ing craft in the Antarctic region have killed 
yearly quite 20,000 whales, and that the 
demand for their products is on the increase. 

In this issue we describe at some length 
the means and methods employed by the 
modern whaler. Everything that can contrib- 
ute to certainty of capture and extensive 
kills is provided—including amorg other 
things the airplane for scouting purposes. 
Furthermore, facilities are installed in the 
latest of the factory ships not only to try 
out the blubber to obtain oil but also to 
turn parts of the carcasses into fertilizer and 
to can the more succulent and savory portions 
of the flesh of the warm-blooded creatures. 
The hand-thrown harpoon and lance have 
given way to the bomb-harpoon, fired from 
a cannon; and the chances of escape on the 
part of the whale are tremendously reduced. 

Whaling practiced in this manner may be 
lacking in the romance and the thrills that 
characterized the industry 80 years ago 
when American whalers outnumbered the 
combined fleets of other countries similarly 
engaged and when New England ports dis- 
patched their whaling craft to the Seven 
Seas on cruises that lasted not infrequently 
four years and more. If the Norwegians 
find it worth their while to operate in Ant- 
arctic waters, why, then, should we not do 
likewise and regain the position we once 
held in that field of maritime activity? The 
only doubtful aspect of this revival of the 
industry is the ultimate fate of the whale. 
There are the best of reasons for believing 
that the animals are being killed off faster 
than they are able to reproduce their kind. 
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California’s Golden Harvest Coming to Maturity 


Only by continual care and intermittent fumigation is it possible to protect citrus fruit from insect pests. 
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Vacuum fumigation has proved the surest way to prevent dried dates from becoming infested with insects. 





Keystone View Company, Inc., New York 


Newest Way of Battling with Insect 


Pests of All Kinds 


Fumigants and Vacuum Combined Have Proved Highly Effective in Dealing with Insects 
that Damage Foodstuf{s, Fabrics, and Other Commodities 


“C)H! Throw it away: It’s not fit to eat!” 
This irritated expression is unfortunately 
not a rarity. It voices the very common re- 
action to the discovery that a package of 
cornmeal or one of many other foodstuffs 
has gone wrong because tiny and unwelcome 
creatures have been hatched out within 
those commodities while awaiting consump- 
tion. Looking back, a good many of us can 
recall how a picnic has been marred or a late 
snack has proved disappointing because a 
package or two of crackers has been found 
infested in this manner. It is a common oc- 
currence; and but few of us give heed to the 
cumulative value of the familiar materials 
that are thus annually scrapped. 
- We have it on the authority of the United 
States Department of Agriculture that weevils 
destroy many millions of dollars worth of 
wheat and other grains yearly. And in other 
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By JOHN D. BUGBEE 


directions weevils and various sorts of minute 
insect pests swell this total of damage or 
destruction by a still greater measure every 
twelvemonth. Indeed, it would probably 
stagger us if we knew the full extent of the 
harmful activities of the different kinds of 
insects that prey upon vegetation, foodstuffs, 
and fabrics. There is a veritable horde of 
these insidious forms of animal life—most of 
them too small in their embryo state to be 
noticed by the casual eye; and each has its 
particular field in which it does its worst. 
The entomologist—as the bug specialist is 
called in scientific circles—has long been busy 
developing ways by which these undesirable 
insects could be killed wholesale before they 
are hatched out or at any time after they be- 
gin their ravaging careers. Much study has 
been given to this really big problem—our 
Government experts taking an outstanding 


part in this warfare; and various fumigants 
and methods of applying them have been 
discovered and devised. Unquestionably, 
these ways and means have proved of much 
economic importance, and they have saved 
us from losses that otherwise would have 
been still more tremendous. 

In applying a fumigant, the product to be 
treated is confined in a closed chamber— 
permanent or extemporized—which is filled 
with a gas capable of asphyxiating the weevils 
or of sterilizing the eggs so that they will not 
bring forth the embryo insects within them. 
This procedure entails, first, the choice of a 
sufficiently deadly gas and, next, its applica- 
tion over a period long enough to do the de- 
sired work. The time element is an important 
one inasmuch as the gas, to be effective, may 
have to penetrate a considerable mass to 
reach the most deeply seated of the eggs or 
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the worms, as the case may be. It is far more 
difficult to sterilize eggs than it is to smother 
weevils and the like. In theory, fumigating 
sounds fairly simple, but in practice there 
are a number of obstacles that must be over- 
come. 

A gas that will destroy the life of certain 
insects in various stages of their careers may 
not be equally effective in killing other kin- 
dred creatures; and care must 
be taken so that human beings 
are not endangered at any time 
during the fumigation. While 
this is a seemingly trite state- 
ment, it is nevertheless unhap- 
pily true that people are penal- 
ized every now and then be- 
cause the gas escapes and causes 
trouble or it remains in the fumi- 
gating chamber after it is be- 
lieved to have been dissipated. 
Again, danger lurks in the ex- 
plosibility of some effective 
fumigants, and every precaution 
must be -exercised to guard 
against the gas reaching a chance 
spark or a bare flame. Finally, 
fumigating usually takes con- 
siderable time if it be properly 
done; and time, as we are so 
often reminded, is a convertible 
term for money. Before describ- 
ing what is believed to be the 
most advanced step in the art of 
fumigation, we shall consider 
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1—Raisins drying in a California 











2—A 


vineyard and freely exposed to a num- 
ber of insect pests. 


grove of English walnut trees 
in California where the crop annually 
amounts to some tens of millions of 
pounds. 


3—A luxuriant field of tobacco, a 
fruitful host for the eggs that hatch 
out the destructive tobacco worms. 


briefly some of the physical circumstances 
associated with the problem. 

Under normal conditions it is next to im- 
possible to seal an ordinary structure so that 
any room or section of it can be made gastight; 
and this means that more gas must be used 
in any given period to insure thorough fumi- 
gating of the materials undergoing treatment. 
Experience has shown that temperature has 
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Potatoes in some parts of the United States are frequently at- 
tacked by the tuber moth, and certain states have placed 
an embargo against potatoes from the infested regions. 


a direct effect upon the work done by the 
fumigant. This is due to the fact that a warm 
atmosphere may require much more gas to 
saturate it than a cool atmosphere; and some 
insects display a wide difference in their vital 
activities at varying temperatures. The 
more active an insect the faster it breathes 
and the quicker it is likely to be acted upon 
by the lethal gas. The specialists of the 
United States Department of 
Agriculture tell us: ‘“‘The more 
quickly the full killing strength 
of the gas can be attained, the 
more economical and effective 
the treatment is likely to be.” 

The entomologists that have 
specialized in the development 
and the use of insecticides are 
aware that every insect while 
alive breathes from time to time 
in order to maintain its vital 
processes. Furthermore, they 
have established the fact that 
respiration occurs far less fre- 
quently during the egg and the 
dormant stages of an insect’s 
life than during the adult stage 
and the periods of its greatest 
activity. Slow-moving insects 
are usually harder to kill than 
quick-moving ones because the 
latter breathe oftener. 

The principal offender is the 
female of the species, because 
she it is that lays the eggs 
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Hand-sorting walnut meats in California. 


Keystone View Company, Inc., New York 
These meats must be fumli- 


gated before packing to sterilize them. 


that ultimately hatch out and free the 
worms, grubs, or weevils that actually cause 
damage. The female is not of a domestic 
nature—she lays her eggs anywhere she can 
find a suitable host, and she may lay a great 
many of them in the course of her short span 
of life. She may lay them on growing fruits 
and vegetables, on tobacco. and on grains 
and legumes; and in many instances the eggs 
could be made visible only through the aid 
of a powerful magnifying glass. She may 
also deposit eggs on dried fruit, nut meats, 
cotton, etc., and on manufactured com- 
modities such as biscuits, crackers, conserved 
fruits, candies, and the like. No wonder. 
then, that the losses thus resulting annually 
represent the equivalent of many, many 
millions of dollars. The aim of fumigation. 
therefore, is to kill the eggs, if possible, or, 
if it be too late to do that, to kill the over- 
hungry weevil or its kind. Where foodstuffs 
are concerned, it is essential that the gas em 
ployed shall not leave any trace that subse- 
quently may be detected by the senses ol 
taste and smell. 

To D. B. Mackie, of the California Depart- 
ment of Agriculture, credit is due for having 
devised a fumigating system that utilizes 
a vacuum. The vacuum is developed 
in a suitably sealed metal container, 
and the object is thus..to cause the 
fumigant to penetrate quickly and 
thoroughly any substance or material 
infested with the eggs, the grubs, or the 
pupae of an objectionable insect. The 
patented fumigating system that has 
grown out of Mr. Mackie’s pioneer 
efforts is known to the engineering and 
the commercial world as ‘“Vacufume”’; 
and the necessary equipment is manu- 
factured by the Union Tank & Pipe 
Company of Los Angeles, Calif. Vacu- 
fume apparatus are now in service in 
the United States and elsewhere, and 
they are doing valuable and effective 
work in a wide range of applications. 
The system is based upon the establish- 
ed fact that all substances are more or 
less porous and normally contain 
throughout air at the prevailing atmos- 
pheric pressure. Therefore, insects 
buried more or less deeply in any host 
substance must breathe—no matter 
what the present stage of their life cycle: 
and the purpose of the process is to 
reach these insects and to smother 
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them promptly and effectually. There is no 
doubt now that this can be done through the 
joint actions of a partial vacuum and of a 
suitable lethal gas or combination of gases. 
We need not emphasize that the partial 
vacuum referred to is developed in a suitably 
confined space by means of a vacuum pump 
of appropriate size. In the present system 
the evacuation is equivalent to a 27-inch 
mercurial vacuum, and, in effect, is by just 
so much opposed to the normal atmospheric 
pressure of 14.7 pounds at sea level. A sub- 
stance subjected to such a treatment yields 
up virtually all the air it contains, and thus 
becomes correspondingly more receptive or 
absorptive when exposed to a gas or fumigant 
that can penetrate it at a pressure of 14.7 
pounds. Under that urge the gas finds its 
way into the tiniest of cavities which were 
previously occupied by air. No wonder then 
that worms, grubs, and weevils are suffo- 
cated, and that even the substance of the 
eggs of those creatures is penetrated and the 
embryos asphyxiated despite the fact that 
they may breathe only a few times in the 
course of an hour. When this reversal of the 
process occurs, an atmospheric pressure of 
nearly 15 pounds to the square inch serves 
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Biscuits, crackers, cookies, and the like must be 
earefully sealed or otherwise safeguarded 


against the ravages of insect pests. 





to drive the fumigant into every recess of 
the product undergoing treatment. 

One can readily visualize the difference 
between this method and one where the 
enclosed chamber is always at atmospheric 
pressure and in which time alone is relied 
upon to carry the fumigating gas into the 
commodity exposed to it. To do this thor- 
oughly with some materials might take a 
number of days if not longer; and even then 
the action might not be thorough. With the 
Vacufume system, however, foodstuffs or 
infested materials of any kind can be fumi- 
gated while in boxes, barrels, crates, cartons, 
bales, bags, or any other container in which 
they may be packed for distribution. The 
protective work can be done just as success- 
fully as though the commodities were spread 
on open trays. Of course, the process is not 
effective where goods are packed in airtight 
glass jars or in sealed cans: it could not reason- 
ably be expected to be of service in such cases. 

After the fumigant has been applied as 
long as may be necessary, according to the 
commodity undergoing treatment, then the 
vacuum pump is again started in order to 
withdraw the fumigant from the chamber and 
from the contained goods or product. The 
next step consists of admitting fresh air to 
the chamber to “wash” the commodity to 
dispel the last trace of the fumigating gas. 
Foodstuffs can be treated in this manner 
without in the slightest degree impairing 
their natural flavor and palatability; and 
fumigants can be utilized that will do all 
that is expected of them without bleaching 
or discoloring materials or fabrics exposed 
to them. Every stage of fumigation is under 
perfect control; and the process is so flexible 
that it can be adapted to deal with an ex- 
tremely wide range of products and with a 
long list of damaging and destructive insects. 

Perhaps we can make the usefulness of 
this system clearer if we describe just a few 
of the ways in which it has been employed 
within the last few years. Potatoes 
have been grown successfully for a good 
while in California; but the crops be- 
came infested by the tuber moth, and 
some of the states of the neighboring 
Pacific slope and Rocky Mountain 
region were fearful lest the pest be in- 
troduced to their farmlands by potatoes 
imported from California. The develop- 
ment of vacuum fumigation did away 
with this fear and even an embargo in 
certain states; and today potatoes so 
treated are admitted to those sections 
without restraint. 

When water was made available at 
Yuma Mesa by a modern system of 
irrigation, the climate was recognized 
as a thoroughly suitable one for the 
growing of grapefruit. The logical place 
to get the nursery stock for that purpose 
was California; but Arizona had mait- 
tained a quarantine against California 
because of infested orchards in that 
state. There was no stock to be had 
except that in California; and Arizona 
might still be minus her rather exten- 
sive plantings had the Vacufume proc 
ess not come to the rescue. Some 
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Left—Eggs of the Indian meal moth before fumigation. 


thousands of young citrus trees were fumi- 
gated and made safe for transfer to Arizona; 
and many thousands of trees have since been 
similarly treated and introduced to various 
favorable irrigated areas in Arizona. 

We are credibly informed that Vacufume 
equipment is saving a good many thousands 
of dollars annually for producers and con- 
sumers of candy containing nut meats, figs, 
dates, and raisins—the nuts and fruits being 
either fumigated before they are worked up 
or fumigated after the candies have been 
prepared for shipment. The same method is 
employed to advantage where dried fruits 
are used in the production of cookies, biscuits, 
etc. Fumigation prevents the commodities 
from becoming unsalable while on the retailer's 
shelves or while in the possession of the ulti- 
mate consumer. The coffee weevil is a source 
of trouble to both planters and packers— 
causing yearly heavy losses to some of these 
interests. Vacuum fumigation has been 
found to be the most effective method 
of dealing with this pest. 


Many a “Christmas smoke”’ has been 
spoiled because of the insidious activities 
of the tobacco weevil. Manufacturers 
of tobacco are aware that well-nigh 
every unfumigated bale of tobacco is 
a potential carrier of tobacco weevils. 
This is true whether the tobacco be in 
New York, Tampa, Manila, Honolulu, 
or elsewhere. Even after a bale enters 
the manufacturer’s warehouse the pest 
continues to breed and may infest bales 
that were clean when they arrived there. 
The minute eggs of the creature may 
escape observation, and the tobacco may 
be worked into fine grades of cigars. 
By treating bale tobacco before it goes 
to the factory the weevils and the eggs 
can be killed so that the leaf can be 
used confidently in turning out a clean 
and perfect product. Millions of cigars 
and large quantities of leaf tobacco are 
now safeguarded annually by means of 
vacuum fumigation. 


We need not dwell upon the damage 
wrought annually by carpet beetles 
or “buffalo moths”. These destructive 
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insects are distinct from the true clothes moth, 
and there are six species of them in thiscountry. 
They have a special fondness for museum 
materials and household fabrics, and they 
frequently harm furs, silks, and feathers. 
The clothes moth is the prime offender among 
fabric pests, and most of us are unpleasantly 
acquainted with this insect and with what it 
does to our woolen garments when it is per- 
mitted to run its life cycle undisturbed. The 
female moth of this species may lay as many 
as 59 eggs in the course of a single 24 hours, 
and it may lay three times that number while 
in the mood. The grub from one egg can 
destroy enough fabric to ruin a garment if 
the injury be in a conspicuous place. Vacuum 
fumigation is the surest way to render an egg 
infertile and to kill a grub before it can do 
much harm. 

We might add considerably to the length 
of this article by recounting the strictly sani- 


One of the three new air-operated Hanna riveters. 


The special feature of this machine ts its 
adjustable dies. 








Right—How the eggs look after fumigation. 


tary uses of the Vacufume system in dealing 


with vermin and disease germs, but enough 
has been said, we believe, to disclose how 


vacuum and fumigants, combined, are rev- 


olutionizing man’s warfare upon many forms 
of minute pests that are known to cost us 


millions of dollars annually. 


EES 


From Madrid comes the report that the 
Spanish Government is interested in a patent- 
ed process for the manufacture of a fuel gas 
from the wood of the eucalyptus tree, and has 
contracted for the erection of an experimental 
plant at Torrelavega. The plant is to be in 
charge of the Chief of the Forestry Institute, 
and is to be equipped with three furnaces. 
These are described as being of simple con- 
struction, easily dismountable and movable. 
The gas is said to be an effective substitute 
for gasoline in automotive vehicles; and has 

been used to drive a heavily laden motor 
bus from Madrid to Barcelona. This 
run of some 400 miles was made at a 
cost for gas of 10 pesetas, about $2 
in United States currency. 
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NEW LINE OF STATIONARY 
PNEUMATIC RIVETERS 


iam ecaietas riveters designed es- 

pecially to meet the requirements 
of makers of differential case and 
crown gear assemblies have latterly been 
added to the line of products manufac- 
tured by the Hanna Engineering Works, 
Chicago, Ill. Three machines have 
been developed for this class of work. 
In one the dies move horizontally; in 
another they operate vertically; while 
in the third, the type illustrated, the 
vertical dies can be adjusted so as to 
change, within certain limits, the space 
between rivets. These stationary ma- 
chines, on account of the heavy pressure 
that has te be applied to form the rivet 
heads, are arranged so as to drive two 
diametrically opposed rivets at the same 
time. This assures the symmetrical 
clamping of the parts. 
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Another Fine Bridge Spans Hudson River 


HERE the Hudson River flows 3,000 

feet wide between Poughkeepsie on the 
east. bank and Highland on the west one, a 
fine new suspension bridge links the two 
shores primarily for the convenience of 
vehicular traffic. The structure was officially 
opened for service on August 25 with appro- 
priate ceremonies and with particular satis- 
faction to the citizens of the two communities 
that have hitherto been obliged to rely upon 
ferry boats to carry them to and fro. 

The consummation of the undertaking re- 
flects much credit on every one concerned; 
and, in one respect, it crowns a difficult and 
protracted problem that halted actual build- 
ing operations for more than a year. We refer 
to the staggering task involved in righting 
the caisson utilized in penetrating the river 
bed so that the pier for the eastern tower 
could be firmly established on hardpan at a 
depth of 135 feet below the water surface. 
To be exact, the work of righting the caisson, 
which tilted unexpectedly and listed to a 
maximum of 43° from the perpendicular, 
covered a period of 1444 months; and during 
that interval no change in position was 
achieved until 914 months of varied and 
seemingly futile endeavors had come to a 
close. 

Each of the two reinforced-concrete cais- 
sons, upon which are superposed the two 
main piers, is 60 feet wide, 136 feet long, and 
104 feet high. The caissons—of the open, 
dredging-well type—were equipped with struc- 
tural steel bottom sections 21 feet higi:. 
These sections, each of which weighed in the 
neighborhood of 500 tons, were built by the 








Staten Island Shipbuilding Company, Staten 
Island, New York, and were towed from 
there to Poughkeepsie, a distance of about 
100 miles. 

The west caisson was sunk to the designed 
depth of 115 feet without mishap and in 
good time—work starting on April 23, 1927, 
and ending on November 30 of the same year. 
As already mentioned, similar success was 
not realized in the case of the east caisson, 
which began to give trouble when it had 
penetrated only 10 feet into the river bed. 
From then on until the expiration of the 
period specified the contractors concentrated 
their efforts mainly in accomplishing an en- 
gineering task that appeared to be little less 
than impossible. The contract for the river 
piers was awarded the Blakeslee-Rollins 
Corporation—an organization having ripe 
experience in the sinking of deep caissons. 

The new bridge, henceforth to be known 
as the Mid-Hudson Bridge, is one of the 
few long-span, steel suspension bridges so far 
completed in the United States; and the well- 
known experts Messrs. Ralph Modjeski and 
Daniel E. Moran were consulting engineers on 
the structure, representing an aggregate 
outlay of $6,500,000. From end to end the 
bridge has a length of 3,000 feet—that is, it 
has a central span 1,500 feet long and two 
side spans each 750 feet in length. The main 
span provides a clearance of 135 feet above 
the surface of the river, and it is said to be 
the seventh longest suspension span in 
existence. 

The steel structure is made up of 9,450 tons 
of that metal, and it was fabricated and 





erected by the American Bridge Company. 
The 2,200 tons of main cables and suspenders 
was provided by the American Steel & Wire 
Company. The same company also furnished 
about 750 tons of castings. It was not until 
after the middle of April of 1929 that any of 
the steelwork was placed or erected, and 
from that date onward building proceeded 
at an exceptionally rapid rate. For those 
interested in details it might be mentioned 
that the two main cables are 16%4 inches in 
diameter and, from anchorage to anchorage, 
are substantially 3,286 feet long. They weigh 
4,425,000 pounds—including the wrapping 
wire and the cable bands, and are made up 
of approximately 3,875 miles of No. 6 gal- 
vanized, cold-drawn, steel wire. Each cable 
consists of 6,080 parts composed of parallel 
wires fashioned into nineteen strands, each 
of which has a diameter of 378 inches. The 
supporting towers rise to a height of 280 
feet; and their structural material is for the 
most part of silicon steel. 

The Mid-Hudson Bridge has been built 
for the Department of Public Works of the 
State of New York; and, if utilized to its 
full capacity, 12,000,000 automobiles can 
travel across it in the course of a year. 


The Pennsylvania Railroad, by contracting 
for the purchase of 310,000 tons of 130-pound 
rails for 1930 use, has given what is said to 
be the largest order of its kind in the history 
of railroading in the United States. With 
fastenings, the rails will cost approximately 
$21,000,000. 


— 


Keystone View Company, Inc. 


Mid-Hudson Bridge, recently put in service, that links Poughkeepsie on the east bank with Highland on the 
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west shore of the river. 
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Building the World’s Largest Airship 


Work on the “Akron” Goes Steadily Forward and Her Completion Will 


An artist’s conception 

of how the Goodyear- 

Zeppelin dirigible 

**‘Akron’”’ might appear 

when flying over one of 

the navy’s great battle- 
ships. 


T- Akron, Ohio, there is now under con- 

struction in the giant factory and dock 
of the Goodyear-Zeppelin Corporation the 
world’s largest airship, the Akron. This type 
of rigid, lighter-than-air craft very properly 
is associated with the name of Zeppelin, who 
did so much despite discouragements and 
staggering difficulties to prove the _practi- 
cability of the dirigible. 

It is hardly necessary here to relate how, 
step by step, Count Ferdinand Zeppelin 
gradually evolved the airships that made 
him famous and achieved what the public 
generally believed quite impossible of accom- 
plishment. Success came only after numerous 
and costly experiments—each of which re- 
vealed something of inestimable value to the 
inventor although those seeming failures 
aroused little more than derision on the part 
of the populace. Ultimate victory, undoubt- 
edly, was greatly hastened by the demands 
for aerial observation made by the exigencies 
of the World War. The amazing peacetime 
performances of the Graf Zeppelin—admitted- 
ly something of a compromise in the direction 
of commercial dirigibles—appealed to The 
Goodyear Tire & Rubber Company, Inc., 
which has been building lighter-than-air craft 
since 1912, 

It will be recalled that the Goodyear 
Company installed specialized machinery as 
far back as 1911 for the purpose of spreading 
rubber on cotton fabric; and a year later the 
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Mark a Notable Advance in the Art 


By W. H. WHEELER 


company produced a balloon utilizing that 
rubber-coated material. In 1913, a Goodyear 
balloon took first place in the race from Paris 
for the James Gordon Bennett cup. The 
aeronautical activities of the Goodyear Com- 
pany were tremendously expanded during 


the period of the World War. Kite balloons 
were wanted for the making of aerial obser- 
vations and for the directing of artillery 
fire. Airships were wanted for coast defense, 
for mine sweeping, for patrolling. At the peak 
of war work, there were employed in the 
Goodyear balloon room some 2,000 men and 
women; and during the years of strife close 
to 1,000 balloons of all types and nearly 100 
motored airships were built. 

Construction of the RS-/, the first American 
built semi-rigid airship, started in 1923; and 
in the same year were acquired the American 
rights for full rigid ships from the Luft- 
schiffbau-Zeppelin, Friedrichshafen, Germany, 
the world’s foremost builders of Zeppelins. 
Dr. Karl Arnstein, chief engineer of the 
Luftschiffbau-Zeppelin, and a dozen other 
expert engineers joined the organization at 
that time, and the subsidiary, the Goodyear- 
Zeppelin Corporation, was organized. 

The interest of the National Congress in 
tigid airships was indicated in 1926 with the 
authorization of two ships of 6,500,000 cubic 
feet capacity as part of a 5-year aeronautical 
program. In March, 1927, an initial appro- 
priation of $200,000 was made; and in July, 





following, the Goodyear-Zeppelin Corporation 
won first place in an airship-design competition 
held by the United States Navy and open to 
the world. The same year the Seventieth 
Congress included in the naval appropriation 
bill an item of $8,000,000 for the construction 
of the two ships, the contract for which was 
awarded to the Goodyear Corporation in 
October of 1928. 

For building and housing the Akron—the 
name recently given the ZRS-4, the first 
of the two dirigibles now in hand—there has 
been erected in Akron an enormous airship 
dock and hangar. Its shape has been well 
described as a half egg or, better, silkworm 
cocoon cut lengthwise through the center. 
This design offers the least practical inter- 
ference with normal wind currents, thus les- 
sening the complications attending launching 
and docking operations. The structure is 
1,175 feet long and 325 feet wide, and the 
height from the floor to the platform at the 
top is 211 feet. These dimensions give it 
364,000 square feet of unobstructed floor 
area and a volume of approximately 45,000,000 
cubic feet. The preparation of the site required 
the removal of 1,000,000 cubic yards of earth. 
Up to the completion of this unit, the largest 
hangars .in the United States were those at 
Lakehurst, N. J., and at Belleville, Ill. The 
former is 803 feet long, 264 feet wide, and 
173 feet high, and is intended to house two 
large airships. The latter has a length of 
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Top—Promenade corridor for passengers on a pro 











commercial airship. 


Bottom—Dining room on the same projected super-Zeppelin passenger 


craft. 
Los Graf 
Angeles Zeppelin R-100 Akron 

EEE IE SA RE EE ET 2,470,000 3,700,000 5,150,000 6,500,000 
OE ES ee 658.3 776 709 785 
ee |, 90.7 100 133 132.9 
Ns io Sis kncbdih yn Swipe down snein 104.4 113 135 146.5 
EE 153,000 258,000 313,000 403,000 
SR oa oss ot ein Piel eson 60,000 182,000 
EE ESE EOE 5 5 6 

ila ois seb yak weenen dene’ 2,000 2,750 3,960 4,480 
Maximum speed, miles per hr................ 72 80 80 84 
Radius of action at 50 miles cruising speed.... 4,000 6,125 10,580 


810 feet, a span of 150 feet, and a height of 
150 feet. 

The most unique feature of this building 
is, perhaps, its spherical doors—one at each 
end of the hangar—with their hinges and 
supporting trucks and the operating me- 
chanisms for opening and closing them. Each 
of the two sections constituting a door weighs 
about 600 tons, and is 202 feet high and 214 
feet wide. In appearance it is not unlike a 
sector of orange peel cut crosswise through 
the center. The pointed end and top is held 
in place with a huge forged pin, 17 inches in 
diameter and 6 feet long, having a bearing 
ball 30 inches in diameter, while the bottom 
rests on 40 wheels running on a standard- 
gage railroad track. Four 200-hp. motorsare re- 
quired to open and close these gigantic doors. 

Within the confines of this great structure 
the Akron is being built, and for this purpose 
has been assembled there a multiplicity of 
special machinery including an array of me- 
chanical handling devices such as hoists, 
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elevators, runways, and the like. When that 
craft takes the air she will be the largest 
dirigible in existence. In cubical content she 
will be about twice the 
size of the Graf Zeppelin, 
approximately two and 
a half times as large as 
the United States air- 
ship Los Angeles, and 
substantially 35 per cent 
bigger than either the 
R-100 or the R-10] built 
in England. For the 
sake of comparison are 
given the general charac- 
teristics and dimensions 
of these different dirigi- 
bles. 

The Akron is being 
built on the triple-layer 
principle of the Zeppelin 
type of ships, having, 
first, a rigid metal frame- 





work to withstand the major stresses induced 
by the loads carried and by the lifting-gas 
forces; second, cells within the framework to 
hold the lifting gas; and, third, a taut fabric 
outer cover, doped and metallized so as to make 
it waterproof, to protect it against the ele- 
ments, to reflect rather than to absorb heat, 
and to offer a smooth flying surface. 


The control car will be placed forward, 
projecting below the streamline of the lower 
half, and will form an integral part of the 
structure. Here the commander and his 
staff will be stationed, directing operations, 
This car will contain all the latest devices 
known for efficient navigation and control. 
Near the middle of the ship and along each 
side gangway will be located a number of 
cabins for officers and crew. Each will be 
provided with four comfortable berths. A 
large galley with ample cooking facilities, 
mess rooms, and toilets will make up the 
living quarters for the men while in the air. 


Because the United States dirigibles, un- 
like those of both Germany and England, 
use non-inflammable helium instead of hy- 
drogen gas as the lifting medium, the Akron’s 
motors wil be placed within her hull, only 
the propellers extending outboard. She can 
thus be given a commodious engine room— 
an improvement over the cramped gondolas 
in which the motors of foreign-built craft are 
installed so as to prevent any likelihood of 
chance sparks from the gasoline engines reach- 
ing the inflammable hydrogen. 

There will, in fact, be four engine rooms on 
each side of a central engine room on the 
Akron. Rigid driving shafts, supported by 
outriggers, will deliver power to the pro- 
pellers. Each screw will be arranged so that 
it can be tilted on its axis through an arc of 
90° by means of a special bevel gear, making 
it possible to use it in a vertical instead of 
only in a fore-and-aft direction—the motors 
themselves being reversible. The tilting of 
the propellers is a feature that will be of 
great value in starting and landing maneu- 
vers. 

Where oxygen is taken from the air in the 
combustion of gasoline, the exhaust gas con- 
tains water vapor that is greater in quantity 
than the fuel burned. Condensers are there- 
fore to be installed on the motors at the ex- 
haust so as to liquefy the combustion vapors, 





Cabin of the Goodyear blimp ‘‘Mayflower’’—an example 
of the lesser extreme in lighter-than-air craft. 
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i—Col. Charles A. Lindbergh inspecting the undercarriage of the Goodyear airship ‘‘Volunteer’’. 2—Goodyear blimp ‘‘May- 
flower’? flying over the club house of the Long Island Aviation Club, Hicksville, Long Island. 3—An end view of the 
le Goodyear-Zeppelin Corporation’s airship factory and dock, with doors open. 4—Perspective sectional drawing 
giving some structural details of the 6,500,000-cubic-foot dirigible ‘“‘Akron’’. 5—Broadside appearance 
of the Goodyear-Zeppelin Corporation’s airship factory and dock at Akron. 
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further service. 


thus compensating for the weight of the fuel 
expended by the engines. 

One novel departure in the Akron is the 
provision made for the storage within her 
hull of five completely assembled airplanes. 
These will be able to attach or detach them- 
selves while the dirigible is in flight from a 
trapeze that will be let down for the purpose 
from the craft. These airplanes will greatly 
increase the value of the ship for scouting 
duty. 

The design of the U. S. Akron and her 
proposed sistership is such that it can be 
altered readily to suit commercial needs. In 
that case the giant structure could be made 
to accommodate 100 passengers. A total of 
12,000 square feet would be given over to 
decks and 70 square feet to staterooms; 
there would be 900 feet of corridors, 5 feet 
wide, and ample lounges, dining rooms, and 
smoking rooms for the comfort of the travelers. 


To return to the subject of helium, let it be 
said that the United States is exceedingly 
fortunate in having available within her 
borders natural resources capable of supplying 
her dirigibles with this rare gas, which adds 
so much to the safety of airship navigation. 
In the matter of lightness, hydrogen heads 
the list of gases. Helium comes next, with a 
weight about one-seventh that of air. Stated 
in another way, 1,000 cubic feet of hydrogen 
gas at a temperature of 32°F. at sea level will 
lift 75.1 pounds while the same volume of 
helium will lift but 69.6 pounds. Therefore, 
to get the same lift, a ship using helium has 
to have more or larger gas cells than one 
designed to carry hydrogen. And since a 
helium-buoyed dirigible starts a given flight 
with her gas cells only partly inflated—per- 
haps 90 per cent—so that the cells are filled 
to capacity but not to overflowing as the gas 
expands with changes in temperature and 
altitude, the 6,500,000-cubic-foot Akron will 
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T'wo views of the Type XRE-3 special helium-gas com pressor 
installed at the great hangar of the Goodyear-Zeppelin Cor- 
poration. This compressor will be used in purifying helium so 
that it can be returned to the gas bags of the dirigible for 


have approximately the same lift as a ship 
filled with 5,000,000 cubic feet of hydrogen. 
This slight disadvantage in lift, however, is 
far outweighed by helium’s non-inflam- 
mability. It not only does not burn but will 
actually put out fire! 

The existence of helium in the spectrum 
was not discovered until late in the ‘‘sixties’’; 
and up to the World War so little of the gas was 
obtainable that it was looked upon in the 
light of a laboratory curiosity. Since then 
helium-bearing natural gas has been found in 
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A group of aeronautical authorities. 
From left to right: Col. Charles A. Lind- 
bergh, W. P. McCracken, Jr., Assistant 
Secretary of Commerce in Charge of 
Aeronautics, Dr. Hugo Eckener, and P. 
W. Litchfield, President of the Goodyear- 
Zeppelin Corporation. 








Texas, Kansas, Utah, and Wyoming, and 
processes have been developed for the ex- 
traction of the much-desired constituent— 
the residual gas being turned into distributing 
mains for domestic and industrial consump- 
tion. These processes have been so improved 
upon in recent years that the production cost 
of helium has been cut from a prohibitive 
figure to one that has made the non-in- 
flammable gas available for airship use. In 
other words, it has been reduced from al- 
most $2,000 for a single cubic foot to $24 per 
1,000 cubic feet. Such has been the advance 
in the art in the United States thanks to our 
resources and to the researches of the Govern- 
ment and of the Linde Air Products Company. 


Since 1922 all Government dirigibles and 
the Goodyear fleet—the only privately owned 
airships in the United States—have used 
helium as their lifting gas. In addition to 
the Government plant, previously at Fort 
Worth, Tex., but now located at Amarillo, 
Tex., private recovery plants are _ being 
operated at Dexter, Kans., and at Thatcher, 
Colo. 

Another advantage helium has over hydro- 
gen is that it can be used again and again. 
Air seeping into a gas bag has a tendency to 
impair the purity and, therefore, to lower 
the lifting power of the gas. However, this 
can be easily remedied in the case of helium 
not only once but repeatedly by purifying it 
—means having been provided for that pur- 
pose. Not so with hydrogen. When aif 
beyond a certain point is added to that gas 
an explosive mixture is formed. 

When the Akron is in service, and it be- 
comes necessary to withdraw the helium from 
her cells for purification, one cell will be dealt 
with at a time. Her design calls for ten lift- 
ing cells; and because of the great capacity 
of each it will not be practical to store the 
gas in a tank large enough to hold it all. 
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Instead of that, the gas issuing from each 
cell will be compressed and stored under a 
pressure of approximately 750 pounds per 
square inch in a series of high-pressure tanks 
placed underground and adjacent to the han- 
gar. For this purpose there has already been 
installed a special 3-stage Ingersoll-Rand 
XRE compressor that is driven by a 300-hp. 
synchronous motor to which it is direct 
connected. In this manner the cells are suc- 
cessively emptied: and any repairs they might 
have to undergo would be made at that time. 

When everything is in readiness to again 
inflate the cell, the gas is released from the 
high-pressure tanks and purified while on its 
way to the container. This is effected by a 
process of refrigeration in a portable purifying 
plant developed for the purpose by The 
Helium Company. 


NotE:—The writer wishes to express his in- 
debtedness to the Goodyear-Zeppelin Corpora- 
tion for the information and photographs 
contained in this article. 
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COMPRESSOR FURNISHES AIR TO 
TEST AIRPLANE MODELS 


A HUGE pressure or wind tunnel, weighing 
approximately 250 tons, has recently 
been completed at Sheffield, England, for 
the National Physical Laboratory, at Ted- 
dington, where it is to be used in the testing 
of airplane models. It is 50 feet long; has an 
internal diameter of 17 feet; and is built up 
of four seamless, hollow, rolled-steel rings 
joined by a special form of butt strap. The 
hemispherical ends are each made of two 
steel castings held together by a suitable 
flanged and studded joint. 

The high-pressure air needed to stimulate 
flying conditions will be supplied by a com- 
pressor and will be forced through the tunnel 
by means of a fan installed in one end of it. 
Some idea of the forces involved can be gath- 
ered from the fact that nearly 600 hp. will 
be required to drive the fan in dealing with 
a current of air at a gage pressure of more 





This picture plainly indicates whence Wash Springs got its name. Its 
inexhaustible supply of hot water is now being piped to furnish several 
public buildings in Reykjavik with heat this winter. 


than 350 pounds and traveling at a velocity 
of close on to 60 miles an hour. The models 
to be tested will be built to scale, and will be 
suspended, one at a time, in the center of the 
tunnel. All measurements will be recorded 
electrically. 

At present there is only one other high- 
pressure wind tunnel in existence, and that is 
at the California Institute of Technology, at 
Pasadena, where it forms a part of the Daniel 
Guggenheim Graduate School of Aeronautics. 


I 


Just how large a part mining plays in the 
industrial life of the United States is strikingly 
brought out by the facts that it pays 22 per 
cent of our Federal income, furnishes 54 per 
cent of all freight carried by the railroads, 
represents an investment of more than 
$12,000,000,000, and annually spends in 
excess of $350,000,000 for equipment and 
supplies. 
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Photos, Courtesy Commerce Reports 
Central square of Reykjavik, Iceland’s progressive capital. It is planned 
to heat much if not all of this city with boiling water drawn from 
numerous nearby hot springs. 


ICELAND’S HOT SPRINGS PIPED 
TO HEAT BUILDINGS 


[CELAND has taken preliminary steps to 
harness her numerous hot springs. Before 
the autumn is out a plant will have been pro- 
vided sufficient to heat three municipal in- 
stitutions in Reykjavik—the capital of the 
island—with the boiling water drawn from 
but one of these geysers. The National 
Hospital, a school, and an indoor swimming 
pool are to be linked by pipe lines with an 
underground pumping station near Wash 
Springs located about two miles from the 
city. Work on this project has been begun, 
and it is but part of a big plan to heat Rey- 
kjavik in its entirety with the steaming 
waters from these subterranean caldrons. 

The plant at Wash Springs will be equipped 
with three electrically driven centrifugal 
pumps. One of these will have a capacity of 
240 gallons a minute and each of the other 
two will be capable of handling 390 gallons 
a minute. -The water, as it emerges from the 
ground, will be conveyed to a large storage 
tank, whence it will be pumped to the city 
through small-diameter, seamless-steel piping 
to be fitted with expansion joints every 165 
feet. To prevent any measurable radiation of 
heat during the water’s fairly lengthy jour- 
ney from the spring to the points of use, the 
piping will have to be well insulated, and this 
is to be effected with a layer of cork followed 
by a layer of concrete covered with asphalt 
and then wrapped with jute and felt paper- 

To make the most of this initial heating 
system, a large receiving tank is subsequently 
to be installed in Reykjavik for the storage 
of surplus water accumulating at night or 
at other times when the radiators are turned 
off. The return water from the various build- 
ings is also to be used to supply the swimminz 
pool already mentioned. 

ns 


Finland ranks as the world’s largest exporter 
of plywood and veneer. 
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Hortonsphere which delivers gas to the high-pressure system. 


abana is a thriving city in Connecti- 

cut that has preserved its distinctive New 
England atmosphere despite its general 
adoption of most things indicative of modern 
progress. Stamford has a measure of industrial 
life that serves to make it appeal sufficiently 
to numerous departments of active business; 
but, when all is said and done, Stamford is 
outstandingly a community of homes. Such 
it has been for a goodly number of decades; 
and, as might be expected in such an environ- 
ment, the residents have demanded comforts 
and conveniences as these things developed. 

Today, Stamford is a place that boasts a 
population of 56,000 people—a considerable 
proportion of those that live there as a matter 
of choice commuting daily between their 
home town and New York City, nearly 35 
miles away. This is significant, because it 
reveals how the man of business finds it 
worth while to dwell in Stamford and yet to 
make more or less daily trips to the Metropo- 
lis. It goes without saying that a large per- 
centage of the homes in Stamford are, there- 
fore, of that type that deserves the designa- 


tion of residence, and their settings and their 
upkeep bear this out. 

Power and heat are furnished the citizens 
of Stamford by the Stamford Gas & Electric 
Company, which has been in business in that 
town ever since 1854. For a considerable part 
of that period of 76 years the company de- 
voted its energies principally to the production 
of gas—primarily for lighting; later for heating 
and lighting; and subsequently well-nigh 
exclusively for heating. Naturally, with the 
introduction and spread of electric service, 
current rather than gas gradually assumed 
dominance in the field of illumination. How- 
ever, Stamford always has been and still is 
characterized by an exceptionally high per 
capita use of gas. This is understandable when 
one recalls the advantages of gas in furnishing 
heat both for cooking and for warmth. 

With a record of many years of efficient 
service, it was quite logical that neighboring 
Greenwich, a community of 15,000 persons— 
together with the smaller nearby places of 
Darien, Sound Beach, and Springdale— 
should turn to the Stamford Gas & Electric 





Manufacturers of 


Gas for 


seventy-six Years 


Brief Sketch of the Stamford Gas and Elec- 


tric Company of Stamford, Connecticut 


By S. G. ROBERTS 


Company for gas and current when they 
wished to have those conveniences at their 
disposal. Therefore, the plant and the dis- 
tributing system of the company perform 
more than a purely local function. The com- 
pany now carries on its books a total of 12,000 
customers. To reach all of these there are 
approximately 100 miles of mains; and the gas 
is transported at high and low pressures—the 
high-pressure gas going through 6-inch pipes 
while the low-pressure supply is conveyed 
first through 20-inch mains and then by 
gradual reduction through lines 4 inches in di- 
ameter for ultimate distribution. 

During the past quarter of a century, the 
use of gas in Stamford and the tributary com- 
munities has grown at the same rate as the 
consumption of electricity. This indicates the 
wide employment of gas for domestic and in- 
dustrial purposes. Of the two, the domestic 
load is by far the heavier. The demand has 
increased gradually; and reflects the manner 
in which Stamford and the outlying places 
have developed. 

The method of transportation and distribu- 


Below—Coal dock of the Stamford Gas & 


Electric Company. 



































Above—A bit of the waterfront in the neigh- 
borhood of Greenwich. 
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These four Ingersoll-Rand compressors handle the gas for both high- and low-pressure systems. 


tion is such that the pressure is regulated by 
central governors in each district supplied; 
and in certain of the districts each house has 
its independent governor which steps down 
the pressure for the safety and convenience of 
the several customers. This provision is under- 
standable when it is known that the high- 
pressure gas, for example, is furnished users 
within a radius of twelve miles from the 
Stamford plant. Low-pressure gas—at a 
pressure of 8 inches of water—is distributed 
only within the city limits of Stamford. 


To take care of Greenwich, Darien, Sound 
Beach, and Springdale, the gas company has 
provided a high-pressure holder in the form 
of a Hortonsphere. This globular tank is 
capable of holding 250,000 cubic feet of gas 
at a pressure of 50 pounds. The holder was 
built four years ago. It serves as a storage 
reservoir that can be drawn on in an emergen- 
cy should the gas-making plant or any part 
of its equipment be halted for one reason or 
another. The Hortonsphere is interposed in 
the system; and gas for high-pressure distri- 
bution passes through it on its way to the 
communities already mentioned. In case of 
need the Hortonsphere can be cut off from 
the generating plant and become a source of 
supply for some time by reason of the pres- 
sure at which it is charged. Prior to installing 
the Hortonsphere, high-pressure gas was 
delivered directly by the compressors into the 
high-pressure mains; and service depended 
upon the continuous operating of one or the 
other of two large compressors. 

In addition to the Hortonsphere, the Stam- 
ford plant has three water-seal gas holders. 
The two smaller ones have capacities of 
500,000 cubic feet and 200,000 cubic feet, 
respectively, while the single big holder is 
capable of storing 1,500,000 cubic feet of gas. 
These three holders are parts of the local low- 
pressure system. Both water gas and coal gas 
are produced; and the two gases are mixed 
before they are sent out through the mains. 
As people familiar with the subject know, 
the manufacture of coal gas is a continuous 
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process, while the making of water gas is an 
intermittent one. In either case, the gas 
marketed has its thermal value increased by 
the admixture of oil. In the course of 24 hours, 
the Stamford plant sends out on an average 
2,700,000 cubic feet of gas; but occasionally a 
maximum of 3,500,000 cubic feet has been 
delivered. 

No matter by which of the processes the 
gas is made, it has to be stored either in the 
cylindrical holders or in the Hortonsphere; 
and this work is done by a battery of four 
Ingersoll-Rand compressors. One of these is 
an XB unit of 15x14 inches; the next larger 
unit is a PRE-1 of 21x16 inches; and the two 
remaining compressors are PRE-1 machines 
of 27x21 inches. Ejither of these last-men- 
tioned compressors will handle 226,500 cubic 
feet of gas an hour and discharge it at a pres- 
sure of 50 pounds. These units constitute the 
booster service; and their function is to take 
gas from the low-pressure holders and to 
charge it into the Hortonsphere at the pressure 
prescribed. Water for the cooling systems of 
the compressors and for the seals of the gas 
holders is distributed by a Cameron No. 3 
NFV pump of 300 gallons a minute capacity. 

Greenwich was primarily responsible for 
the creation of the high-pressure system about 
six years ago. Greenwich is a town of much 
wealth, and essentially a residential com- 
munity. The authorities there did not want a 
gas plant within the limits of Greenwich, and, 
therefore, turned to the Stamford Gas & 
Electric Company for the desired supply. In 
1926, when the demand had grown to a degree 
warranting it, the Stamford Gas & Electric 
Company, as a means of security to its out- 
lying customers, installed the Hortonsphere. 
Now, as an additional safeguard against a 
failure of service, The Greenwich Gas Com- 
pany—which distributes the gas delivered 
to Greenwich—is desirous of erecting some- 
where at a strategic point a Hortonsphere of 


‘its own that will amplify correspondingly the 


gas reserve for the high-pressure users. This 
projected step is a logical one, and is in har- 


mony with the desire of the Stamford Gas & 
Electric Company and The Greenwich Gas 
Company to insure their increased number of 
patrons continuity of service in case of un- 
avoidable breakdowns in the system. 

This attitude has been a characteristic one 
of the Stamford Gas & Electric Company in 
its long years of operation; and it aims, as far 
as lies within its power, to prevent any in- 
convenience to its customers through an in- 
terruption of service. The company has a 
very enviable record, and it does not wish to 
invite failure or disappointment if wise pro- 
vision can obviate such an occurrence. 

I 


NEW HEAT-INSULATING MATERIAL 


TNDER the name of “Alfol” is being 
marketed abroad a new metallic heat- 
insulating material consisting of very thin 
sheets of highly polished pure aluminum foil. 
Each sheet is but 0.00275 inch thick and is 
embossed—the ridges of the diamond-shaped 
design serving to hold the sheets apart when 
laid upon one another. So applied, the weight 
per cubic foot of insulation is but 3 ounces. 
The outermost layer is suitably covered or 
lagged. It is claimed that the high heat- 
reflecting power of the bright metal surfaces, 
combined with the low conductivity of the 
separate air-filled spaces between the sheets, 
effectually prevents loss of heat by radiation 
or convection. 

According to The Engineer, tests made at 
the National Physical Laboratory, at Ted- 
dington, with 4.49-inch-diameter pipe insu- 
lated with 2 inches of “‘Alfol’’—the differ- 
ence in temperature between the pipe surface 
and the outside atmosphere being anywhere 
from 530 to 730°F.—showed a reduction in 
radiation loss of approximately 95 per cent 
as compared with a similar but unprotected 
pipe. The new material is being employed 
successfully both in low- and high-pressure 
service; and it is especially suitable for rail- 
way use because of its lightness and resistance 
to vibration. 
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How the whale was hunted in the old days. 


Pacific Club, Nantucket. 


Near boat about to make the first strike with a harpoon. From an old print in the 


Modern Whaling Methods Differ Greatly 
From Those of the Past 


Whale Oil, for Years a Drug on the Market, Is Now in Demand by Manufacturers 
of Soap and Producers of Certain Foodstuffs 


es HALE puts into Port of New York!” 
} Such was the news a few weeks back 
that furnished front-page copy for the 
Metropolitan press and provided a thrill for 
millions of people. 

That whale was a small one; but its brief 
visit served to emphasize that creatures of 
that sort are now rarities in our coastal waters 
where once they were decidedly abundant. 
They are scarce now because man has preyed 
upon them relentlessly. 

Most people are aware that whales are still 
killed in out-of-the-way waters—70 per cent 
of the catch annually coming from the frigid 
seas of the Antarctic; but 
there is a widespread belief 
that the whaling industry is in 
an advanced stage of deca- 
dence. Quite the opposite is 
the fact. Last year the catch 
the world over totaled around 
30,000 of these denizens of 
the deep! That catch was 
notably larger than the aver- 
age kill during the preceding 
ten years; and the value of the 
resultant products was much 
greater than that of any season 
of the whaling industry in its 
erstwhile prime. 

The whaling industry of the 
United States was at its crest 
80 years ago, when our ships 
in the business outnumbered 
the combined fleets of those 
of other nations in the same 
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pursuit. Our whaling craft then sailed the 
Seven Seas in quest of their quarry; and their 
surviving logs are records of heroism, hard- 
ship, amazing courage, great skill, success, 
sacrifice, and tragedy. In short, they consti- 
tute colorful annals that reveal just what 
those hardy venturers were willing to risk in 
the quest of oil, whalebone, spermaceti, and 
ambergris—commodities that then yielded 
very handsome returns. 

At its climax, our whaling fleet consisted of 
735 vessels valued, exclusive of outfits and 
supplies, at more than $21,000,000; and the 
fishery and its associate industries were the 





Ewing Galloway, New York 


Type of small steamer used extensively as a hunting boat in attendance 
upon either floating factories or shore stations. 


chief support of 40,000 people. Between 1840 
and 1860, the value of the crude catch aver- 
aged each twelvemonth $8,000,000 among the 
American fleet. At that time the capital in- 
vested in our whale fishery and its allied 
activities amounted to approximately $40,000, 
000. “Why,” many will ask, ‘did this pros- 
perous business virtually cease?’’ The answer 
is a simple one. 

With hundreds of vessels under different 
flags pursuing whales it was inevitable that 
the number of those mammals should be 
greatly reduced as years went on; and whaling 
ships, to be at all successful, were forced to 
make longer and more costly 
cruises—absence from their 
home ports often ranging from 
three to six years! Naturally, 
the price of whale products 
increased accordingly. Even 
after whale oils—sperm or 
otherwise—were not in suffi- 
cient demand to support the in- 
dustry on its former scale, 
whaling was carried on lucra- 
tively because of the sustained 
market for whalebone But 
the time arrived when whale- - 
bone became a drug on the 
market. 

In the days when whaling 
was one of America’s leading 
industries, oil from the whale 
filled well-nigh every lamp; 
spermaceti was extensively uti- 
lized in the making of candles; 
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Photos, L. M. Huey 


Left—One fluke of a whale, captured off the coast of California, with line secured 


through a hole in the flesh to facilitate towing to port. 


Right—Whale along- 


side hunting boat with bomb lance partly embedded in the carcass. 


and baleen or whalebone was fashioned into 
whips and deemed indispensable in the 
fabrication of corsets. Whale oil also served 
then as a dependable lubricant for varied 
services: it had its part to play in the manu- 
facture of cordage; it was used in the temper- 
ing of steel; and it was put to other applica- 
tions too numerous to mention. Indeed, 
whale oil held its own against competing lard 
oil and vegetable oils until petroleum and its 
refined products came into their own. Petro- 
leum made the extensive pursuit of the whale 
no longer profitable. Inother words, petroleum, 
change in woman’s dress, and the automotive 
vehicle’s effect on the market for whips 
brought about the final overthrow of a pictur- 
esque and a historic industry. What, then, 
has caused the revival of whaling on a scale 
previously undreamed of? In the main, the 
answer is: Soap! 

Most of the whale oil obtainable today is 
used by manufacturers of soap; and so ex- 
cellent is the oil for that purpose that there is 
a strongly competitive demand for that com- 
modity. The best evidence of this is that 
whale oil now fetches $25 and more a barrel— 
a considerably higher price than was paid for 
it when New England sent her numerous fleet 
in quest of the big Cetacea. While there is 
virtually little if any whalebone sold nowa- 
days, still nearly every other part of a whale 
can be used and is frequently disposed of 
profitably—an economic condition that did 
not prevail when the whaling industry was 
making history. 

When ships from New Bedford, Nan- 
tucket, Sag Harbor, Gay Head, and other 
of our Atlantic ports sailed the world over in 
pursuit of whales, they hunted principally the 
sperm, the right, and the bowhead whale. 
These greatest of living creatures are leisurely 
in their movements, they float when killed, 
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and they proved relatively easy for the old- 
time whaler to approach within striking dis- 
tance—a matter of 10 to 15 feet—in small but 
extremely seaworthy boats. The harpoon, 
which was the first weapon thrown, served 
to tie the whaleboat to the whale by a con- 
necting line; and the whale, in his violent 
efforts to escape, commonly tired himself out 
while towing the attached boat after him. 
When the whale was exhaust- 





deed, the very craft used by the industry to- 
day are totally different in type and equip. 
ment. 

Any and all kinds of whales are pursued by 
the modern whaler; and—unlike the sperm, 
the right, and the bowhead—many of the 
whales now taken sink promptly after being 
killed. This peculiarity in a measure explains 
why they were not hunted formerly, and it 
also accounts for the present-day expedient 
resorted to to keep them afloat until they can 
be disposed of. A “hypodermic’’ injection of 
compressed air is the agency utilized to offset 
their natural tendency to sink when dead. 
Details of the procedure will be given a little 
later. : 


Where sailing craft were used in the past, 
steam-driven vessels are generally employed 
today; and the latest practice is for the 
whalers to operate in flotillas consisting of a 
large mother or factory ship and an associate 
group of relatively small hunting boats— 
steam-driven vessels averaging 100 or more 
feet in length. The hunting boats are sufficient- 
ly speedy to overhaul most whales and to get 
close enough to strike them. Each hunting 
boat is armed with a Svend Foyn gun, or 
kindred cannon capable of hurling a 140- 
pound bomb lance—with a stout hempen 
rope attached—a distance of about 120 feet. 
The bronze tip of the projectile is charged 
with black blasting powder, and it is detonated 
as soon as the connecting rope is pulled taut 
by the whale when it struggles to free itself 
from the barbed weapon. If the gun has been 
well aimed, the shock of the explosion is 
commonly sufficient to kill the whale well- 
nigh instantly; but on occasions the wounded 
animal will survive long enough to pull a 
hunting boat a matter of miles before be- 








ed, the men pulled up close — 
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alongside, and the deadly ‘ance 
was then forced deep into the 
creature’s vitals. The outcome 
was not always an immediate 
kill. Not infrequently the 
powerful and angry whale 
smashed the attacking boat or 
boats, as the case might be, 
sometimes maiming the occu- 
pants or taking a toll of life. 
In those days, the odds were 
not always against the whale; 
and much toil, skill, and cour- 
age were required to make a 
kill. 

Today, whaling is pursued 
in a radically different and far 
more efficient way. The 
changes have come about 
gradually for the most part; 
but the art has developed in 
some respects very rapidly in 
the last few years. Whales 
that were once far too active 
and speedy. to be killed by the 
hand-thrown harpoon are now 
hunted and dispatched in a 
manner that probably never 
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occurred to the men that made 
New Bedford and other New 
England ports famous—in- 


A hit! The bomb lance has been fired a distance of 
about 100 feet from the bow of the successful 


hunting boat. 
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POOH STR BE ONE 





Courtesy, New York Zoological Society 


1—A*hunting boat bringing a small whale alongside the factory ship ‘‘Lansing’’ of the California Sea Products Company. 
2—Factory ship ‘‘Lansing’’, a vessel of 7,000 tons, operating off the California coast. 3—Cutting blubber into large pieces 
preparatory to dropping it into digesters through deck openings. 4—Bringing part of a whale’s head aboard. 
The baleen is visible on each side of the upper jaw. 5—Harpoon gun showing heavy line attached to the 
missile. The bronze head contains blasting powder which is detonated when the hinged barbs 
open and press upon fulminate caps as the line is tautened by the whale struggling to 
make its escape. 
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Left—Modern factory ship ‘‘C. A. Larsen’’, a craft of 13,426 tons, carrying a cargo of whale oil valued at more than $1,500,000. 
Right—The bow slip in the ‘‘C. A. Larsen’’. Picture taken from within the slip tunnel as a whale is being hauled inboard 


coming exhausted. As can be seen, the method 
of attack is vastly different from that prac- 
ticed in the days of the harpoon and the hand 
lance; and the odds against the whale are 
much heavier while the whaler’s risks are 
virtually negligible so far as reprisals on the 
part of the hunted animal are concerned. 

If the bomb does its work and the whale is 
killed, the carcass starts to sink; but usually 
befo-e the stricken animal descends more 
than half a hundred feet it is pulled up along- 
side the hunting boat by a steam-operated 
winch. Then a pointed, perforated pipe is 
forced deep into the body so as to reach the 
abdominal cavity; and through a hose, linked 
with a small compressor, air is discharged into 
the whale until it is considerably distended. 
This makes the carcass light enough to float 
freely and renders it easier to tow subsequently 
either to the factory ship or to a plant es- 
tablished on shore in 
some convenient harbor. 
After the whale has been 
inflated, a ‘‘waif-flag’’, 
on a suitable staff, is 
p'anted on its body to 
make the catch readily 
discernible; and, with 
this done, the hunting 
boat sets it adrift and 
goes on her way in quest 
of other whales. Later 
either she or one of the 
other of the flotilla picks 
up the drifting carcass 
and tows it to the float- 
ing factory or to the 
shore plant, as the case 
may be. 

A very interesting ac- 
count of the activities of 
a factory ship and its 
attendant flotilla of hunt- 
ing boats, written by Dr. 
Charles Haskins Town- 
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and up on to the flensing deck. 


send, Director of the New York Aquarium, 
appeared early in the year in the Bulletin 
of the New York Zoological Society. The 
factory ship described is the steamer Lansing, 
a vessel of 7,000 tons, which was operating off 
the coast of California when visited by the 
author. The Lansing was assisted by four 
hunting boats, and the whales taken were of 
the blue, the finback, and the humpback 
species. The catches were brought alongside 
the factory ship, where they were cut up and 
the various pieces hoisted on to the upper or 
flensing deck—the only part cast adrift being 
the great mass of intestines. 

Doctor Townsend gives us this picture of 
the procedure after the whale had been de- 
livered alongside the Lansing: ‘‘The blubber 
was removed first, being cut free in large 
pieces by men ina small boat beside the whale. 
The head came next, then a long section of 





Courtesy New York Zoological Society. 


Norwegian steam hunting boat surrounded by a group of seven whales inflated with 
compressed air to keep them from sinking. 


the tail, followed by the body in as large pieces 
as could be handled by the steam winches. ... 
As the heavy masses of blubber, flesh, and 
bone are hoisted, they are pulled to suitable 
positions on the flensing deck by winches and 
are promptly attacked by the deck gang of 
sixteen or eighteen men. All parts are cut in 
pieces a foot or more square, and dropped into 
the open tops of eighteen large steel digesters 
located directly under the flensing deck. As 
these are filled, the lids are bolted down and 
steam turned on. 

“In ten or twelve hours the oil has flowed 
off to storage tanks and the residue of scrap 
and bones has been thrown overboard. Skull 
and jawbones, being stripped of fat and flesh, 
are dragged under large steam-driven saws, 
cut into pieces suitable for the digesters, and 
are steam-boiled like the soft parts. The 
great masses of whalebone or baleen are de- 
tached from the upper 
jaws and thrown over- 
board. At shore sta- 
tions, where it can be 
stored, itis usually saved. 
At Japanese stations it 
is used for the manu- 
facture of various fancy 
articles. Elsewhere, it 
is used chiefly for mak- 
ing brushes 

“Tt usually took the 
deck crew of the Lan- 
sing, working with long- 
handled, _broad-bladed 
knives, but half a day 
to dispose of a large 
whale and to clear the 
deck for the next one. A 
motor-driven grindstone 
was constantly in oper- 
ation for the sharpening 
of axelike knives by an 
expert. The record catch 
for the Lansing was 


Photo by Bryn 
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1—Hunting boat ‘‘Hercules’’, one of the flotilla operated by 
gun mounted upon the bow of the ‘‘Hercules’’. 


Photos, L. M. Huey 





the California Sea Products Company. 2—Close-up of the harpoon 


3—Inclined platform of the Trinidad station of the California Sea 


Products Company by which the captured whales are hauled from the water to the cutting-in floor of the factory. 
4—Captured whale in port and awaiting disposal at the shore station. 5—Whale just about to be hauled on 


to the flensing or cuttin 
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g-in floor at the Trinidad station. 
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twelve whales in one day. A factory steamer 
of this size, with four hunting boats, requires 
about a whale a day to make a reasonable 
profit. The total personnel employed on the 
factory steamer and the hunting boats is 114.” 

Large as the Lansing is compared with the 
best of the old sailing vessels in the whaling 
industry, still she is relatively small beside 
other factory ships in the business. The 
C. A. Larsen and the Sir James Ross, that 
operate in the Antarctic region, are much 














have two working decks. On one deck oil is 
produced, and on the other deck fertilizer is 
prepared. She carries, besides, equipment for 
the canning of whale meat. According to a 
recent news item, Norwegians are having 
built in England two more of these floating 
factories, each of about 21,500 tons dead 
weight. Their cargo capacities are stated to 
range between 95,000 and 100,000 barrels of 
whale oil; and report has it that they will be 
able to produce in the course of 24 hours ap- 








From top to bottom—aA 50-ton whale being drawn up the incline at the Trinidad plant of 
the California Sea Products Company.—Blubber room with tanks equipped with 


steam colls. 


Each tank is capable of holding 20 tons of material.—Main build- 


ing at the Trinidad station of the California Sea Products Company. 


bigger craft. The C. A. Larsen is of 13,426 
tons, and her hunting boats number seven. 
These ships entered the Port of New York in 
April of 1929, and their joint cargoes con- 
sisted of 126,000 barrels of oil derived from 
1,306 whales—representing an average of a 
trifle more than 96 barrels of oil per whale. 
The value of the two cargoes was close to 
$3,275,000! A still bigger factory ship, the 
Kosmos, is in service in the Antarctic waters. 
She is a vessel of 22,000 tons; and is said to 
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proximately 1,500 barrels of oil—provided, 
of course, whales in sufficient quantity are 
delivered to them. If these vessels follow the 
example set by the Kosmos, they will carry 
one or more airplanes to assist the hunting 
boats in running down the whales. Revolu- 
tionary, indeed, are the facilities and the 
methods now employed by twentieth-century 
whalers. 

The most up-to-date of the navigable oil 
factories have built-in ramps or slips—located 





at either the bow or the stern—with meta} 
doors that can be dropped into place to close 
the openings. These doors are necessary when 
the slips are in the bows of these modern 
whaling craft so that the openings can be 
closed and the ships driven without impedi- 
ment into head winds and boisterous seas. A 
slip of this sort-—whether at the bow or the 
stern—enables a steamer to haul a whole 
whale inboard and up on the flensing deck— 
this provision obviating the delays and some- 
times the hazards incident to the “cutting-in” 
of a whale when lying alongside during windy 
or stormy weather. 

Naturally, the fleet of hunting boats tribu- 
tary to one of these great floating factories is 
correspondingly larger than that accompany- 
ing smaller ships of the same sort, because they 
are needed to keep her well supplied with 
material upon which to work. In every case, 
the whales are killed with lances or harpoons 
fired from cannon; and each weapon carries 
an explosive charge. It is not surprising, then, 
that the annual catch is increasing at a signifi- 
cant and an alarming rate; and one is tempted 
to speculate upon how long it will be before 
the whale becomes virtually extinct. 


On the coast of California and elsewhere on 
the Pacific shores of North America there are 
land plants that dispose of whales delivered 
to them by hunting boats. These stations 
produce oil, bone meal, and a dried granular 
meat product that is used for fertilizer or for 
poultry feed. Cubes of flesh are cut from the 
tails of whales and these are salted and shipped 
to Japan where they are deemed a table 
delicacy. In Europe, whale oil is frequently 
subjected to a hydrogenation process and 
utilized in the manufacture of margarine and 
fats for cooking purposes. A fine suedelike 
leather can be made from the intestines; and 
in some parts of the world the flesh of the 
whale is either marketed fresh or canned for 
subsequent consumption as a welcome food- 
stuff. Whale meat is said to be of a good tex- 
ture and to have a decidedly pleasing flavor. 
In short, nearly every part of the whale can 
be utilized profitably for one purpose or 
another. 

During 1929 there were four shore stations 
operating on the Pacific Coast of North 
America besides the floating factory ship 
Lansing. The latter craft and the vessels con- 
nected with the land plants took 1,107 whales, 
which yielded 598 tons of bone meal, 1,594 
tons of tankage or fertilizer, and 2,359,700 
gallons of oil. We are indebted to the United 
States Bureau of Fisheries for the foregoing 
particulars. There are, of course, similar land 
stations in other parts of the world where 
whales are hunted and killed and to which 
the carcasses can be towed for treatment 
without too long a run. 

The figures just given are trifling compared 
with the production of the great Norwegian 
whaling companies which operate wherever 
whales are to be found. Their principal field 
is in the waters of the Antarctic. According 
to the latest data available, the number of 
whales taken annually in that region during 
the past few years has exceeded 20,000! 
Doctor Townsend, in his illuminating article, 
states that a year ago Norway was outfitting 
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Courtesy, New York Zoological Society. Photo by Bryn. 


Norwegian factory ship, operating in Antarctic waters, hauling a whale inboard up 
the slip bullt for that purpose in the stern of the craft. 


a whaling fleet for the Antarctic that was to 
consist of 190 steam hunting boats, 37 factory 
steamers, and 7 transport steamers. These 
particulars not only give us a good idea of the 
tremendous scale upon which modern whaling 
is being conducted but they indicate as well 
the appalling rate at which these warm- 
blooded creatures of the deep are being de- 
stroyed. No wonder certain interested coun- 
tries are investigating the subject lest com- 
mercialism lead before long to the extinction 
of the whale. Even as it is, the sperm whale, 
the California gray whale, and the No:th 
Atlantic right whale are today listed among 
zodlogical rarities because of the way in which 
they have been hunted heretofore. 

According to Doctor Townsend, the blue 
whale is the largest of all animals, living or 
extinct; and whales of this species have been 
killed that exceeded 100 feet in length. At 
birth, a blue whale measures about 26 feet 
long; and while still nursing it attains a length 
of approximately 60 feet in the course of the 
first twelvemonth. Statistics indicate that 
both the blue whale and the finback whale 
have young every other year. For this reason, 
the Norwegian parliament has forbidden 
Norwegian whalers to kill any whale cow with 
an accompanying calf. But even more radical 
steps will have to be taken in order to give the 
whales a chance to reproduce their kind and 
to maintain their number sufficiently to guard 
against grave depletion and the great economic 
loss that would follow. Otherwise, there would 
cease to be heard upon the seas that stirring 
and significant call from the mast head: 
“Thar she blows! Bl-o-o-ows!” 


ES 


UNUSUAL CONCRETING PROBLEM 
OFFERED BY STEEP ROOF 


‘THE application of “gunite” by air under 

pressure is a subject that has been written 
about so much since that method of concreting 
came into vogue that there would seem to be 
little if any justification for dealing with it 
again. However, while the equipment used 
and the methods of application are familiar 
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to most of us and remain pretty much the 
same, the work done may involve problems 
that are of especial interest, as in the following 
instance. 

In the case of the Christian Science Benevo- 
lent Association Building, recently completed 
in San Francisco, Calif., the plans called for 
a reinforced-concrete structure throughout. 
This, in itself, was not unusual; and, for the 
most part, the building was put up in accord- 
ance with approved present-day practices. 
But when it came to pouring the 3-inch con- 
crete roof slabs, specified by the architect, 
the contractor found that the forms he had 
contemplated using, and which had proved 
satisfactory in constructing the walls, would 
not do because of the extreme pitch of the 
roof. A change in procedure was necessary 
in the interest of structural soundness and of 
economy. A type of form was therefore de- 
signed that would prevent the formation of 
“rock pockets’; and the concrete was placed 
by the gunite process. This work was done 








Left—Nozzleman at work ‘‘shoot- 
ing’’ concrete roof slabs in special 
forms devised for the purpose. 

Right—This picture | a a good idea 
of the extreme pitch of the roof of the 
Christian Science Benevolent Asso- 
elation Building. 





under subcontract by the Cement Gun 
Company. 

The forms were built between the structural- 
steel roof beams, and on this foundation the 
steel reinforcing was laid. Metal clips, bent to 
support creosoted-redwood nailing strips, 
were attached to the forms. These strips 
served the nozzlemen as screeds or guides, as 
the interval between them and the forms was 
just 3 inches—the required thickness of the 
slabs. After the concrete had been shot in 
place and the period allowed for the curing 
of the slabs had elapsed, the forms were 
removed and the exposed parts of the steel 
roof members given a coat of gunite not less 
than 2 inches thick. The surfaces were then 
smooth-finished by troweling. 

Compressed air was used to operate the 
cement guns, of which two were on the job. 
Because of the slope on which the building 
stands it was impossible to reach all points 
of the high-pitched roof with hose of uniform 
length. At times it was necessary to force the 
gunite through 150 feet of line and, at others, 
for a distance of 100 feet. Most of the work, 
however, was done with 50 feet of hose which, 
in each case, was 114 inches in diameter. 
And in order to assure the right amount of 
water reaching the nozzles even when farthest 
removed from the guns, a high-pressure pump 
was stationed on the ground floor of the 
structure. The maximum run per gun for an 
8-hour working day was 1,400 square feet of 
slab. This was considerably in excess of the 
average performance. 

The Christian Science Benevolent Associa- 
tion Building was constructed under the super- 
vision of its architect, Mr. Henry H. Gutter- 
son; and Mr. Walter L. Huber, civil engineer, 
was in charge of all structural features, which 
were designed by him. We are indebted to 
Mr. E. R. Huber for the facts contained in 
this article. 


$$ 


“Zonolite”’, a product of the CanadaGypsum 
Company, is said to make a roofing material 
when mixed with asphalt that is as fireproof 
as asbestos, lighter than cork, and little af- 
fected by heat or cold. 
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Lake Creek Gorge in the Colorado Rockies with Mount Hope in the distance. 
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Modern mill, at John- 

son, Vt., of the Eastern 

Magnesia Tale Com- 
pany, Inc. 
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Vermont a Notable Producer of Talc 


This Mineral Is Not Only Used Extensively in the Production of Paper But It Is 
Employed Widely in Many Departments of Industry 


ALC! What is it? Such were the reactions 

of an attendant in a metropolitan library 
when asked recently for the latest data avail- 
able there on the subject of talc mining and 
milling in the United States. If the public 
generally is not better informed than the 
attendant in that particular seat of accumu- 
lated human knowledge, then there is ample 
reason to tell something about American 
sources of this mineral and of the diversified 
ways in which it is used. 

To the average person, the mention of 
talc instantly suggests talcum powder, now 
so widely employed as a toilet accessory. 
Tale suitable for the manufacture of talcum 
powder, however, represents but a very small 
percentage of the mineral annually produced 
the world over. The vast bulk of the talc 
mined is used in far more practical ways; 
and it enters, often without our 
knowledge, into the make-up of 
numerous things familiar to us 
by well-nigh daily use or con- 
tact. But before telling how 
talc is utilized more or less ex- 
tensively, let us consider the 
origin of the mineral. In this 
instance, as in so many others, 
we see how Nature has provided 
man with a raw material—long 
neglected—which he now finds 
singularly adapted to a wide 
range of services. 

Talc is found in various parts 
of the world; but most of it is 
mined for economic reasons only 
within relatively easy reach of 
profitable markets. Indeed, the 
nearness of a market often de- 
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By A. S. TAYLOR 


termines whether or not a deposit of talc 
will be worth working. Talc and its miner- 
alogical kin, soapstone, are produced in the 
greatest measure in the United States; and 
fully 65 per cent of the world output of 
these raw stuffs originates in this country. 
The latest figures issued by the United 
States Bureau of Mines emphasize the 
position held by Vermont in the industry; 
and one reason for this is that Vermont has 
the largest known reserves of these allied 
minerals among our producing states. There- 
fore, we shall limit this article to an account 
of how talc is mined and milled at certain 
places in the Green Mountain State—the 
procedure there being typical of the latest 
practices in that field of industry. 

The technicist will tell you that talc is a 
hydrous magnesium silicate, and that it is 





Upper ends of two of the air separators with which the Johnson 
mill is equipped. 


called talc only when the mineral is inthe 
pure state. When found in the impure state 
and in the massive form it is usually desig- 
nated as soapstone. Because talc and soap- 
stone differ in composition and characteristics 
they are commonly used for dissimilar pur- 
poses. According to the geologist, talc is 
classified as a secondary mineral—that is, 
one that has come into being as a conse- 
quence of alterations that have taken place 
in original rocks that have contributed in 
varying degrees to the make-up of talc. The 
original rocks may have been either of 
sedimentary or igneous origin, or possibly 
both. Be this as it may, one thing is sure: a 
vast period of time has elapsed since the 
deposits of talc and soapstone were formed; 
and in many of the deposits are found frag- 
mentary and cumulative evidences of some 
of the steps by which the trans- 
formation was wrought. The 
subject has provided a topic for 
much speculation on the part of 
geologists. 

The technicists are agreed 
that talc deposits are commonly - 
lens-shaped masses standing 
more or less perpendicularly in 
the country rock that envelops 
them. The lenses are of irregu- 
lar occurrence and differ greatly 
in their magnitude. Whatever 
may have been the primary 
source of the ta!c, it seems rea- 
sonably certain that the sub- 
stance that brought about the 
successive changes had its origin 
deep in the bowels of the earth 
and was forced upward, ata high 
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1—Most of the drilling in the tale 
mine near Johnson is done with BCR- 
430 ‘“‘Jackhamers’’. 

2—Large pieces of talc, brought down 
by a shot, are broken up with CC-45 
paving breakers so that they can pass 
through grizzlies at the top of loading 
chutes. 

3—Loading a train of mine cars with 
tale. 





temperature, into existing cavities or into 
zones of weakness in the earth’s crust. The 
alterations that took place subsequently were 
due to the combined actions of heat and 
pressure. In the end, when the talc lenses 
solidified, most of them were left with cores 
of talcose or grit. This grit, once classed as 
waste, is separated in the course of milling 
from the pure talc and now has commercial 
value. 

Talc and soapstone have been mined in 
Vermont for substantially a century. In 
the early days of the industry there produc- 
tion was devoted principally to making slabs 
to serve as foot warmers and for allied pur- 
poses. Along about 1902 efforts were directed 
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to grinding Vermont talc to make it fit for 
other uses; and since then the business has 
grown steadily and greatly. In 1905, for 
example, the output of talc in the State 
totaled 8,978 short tons, but by the end of 
the succeeding twelve years production 
reached 93,960 short tons. Last year, one 
enterprise, the Eastern Magnesia Talc Com- 
pany, Inc., mined and milled at Waterbury and 
Johnson, Vt., an aggregate of 50,000 tons of 
tale. 

From the massive pieces of its best tale, 
that company makes crayons for metal- 
workers—larger relatives of the soapstone 
slate pencils we used in our school days, 
while the fine stuff from the same grade of 
talc is sold to papermakers, to manufacturers 
of insulated wire, and to departments of the 
chemical industry. The middle grades go 
into rubber and into some of the cheaper 
kinds of paper; and what is classed as tail- 
ings—a coarse grade locally known as ‘‘grit”’, 
is utilized in the production of roofing paper. 
We might mention here that powdered talc 
and soapstone are employed in the dressing, 
coating, and dyeing of certain textiles; as a 
filler or pigment in some paints; as a foundry 
facing; as an ingredient in lubricants; in the 
manufacture of linoleum, oil cloth, and soap: 
in the glass industry; in special cements; in 
the making of imitation stone; and in candy 
and chewing-gum plants, etc., etc. 

Because operations are on a bigger scale 
at Johnson, and the mill there is a really up- 
to-date plant, we shall confine ourselves to a 
description of that property of the Eastern 
Magnesia Talc Company. The mine from 
which the Johnson mill gets its raw material 
is about five miles distant; and motor trucks 
haul the talc from the mine to the mill. The 
main body of talc is now being worked from 
the sixth level, which extends from a shaft 
300 feet deep. The talc lies on the ‘‘black- 
wall’’—as the flanking rock is called—with 
grit interposed between the east and the 
west walls. The deposit is 230 feet wide on 
the sixth level and has been found to widen 
out as stoping proceeds upward. Indeed, it 
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for is authoritatively declared that..the main 
has ore body is a block of solid talc and grit a’ 
for jeast 1,500 feet long and from 200 to 250 
tate feet wide. The probable total tonnage of the 
1 of deposit has been estimated to be about 
tion 4,250,000 tons. It is the largest single de- 
one posit so far discovered in Vermont. The 
‘om- ore body is a typical lens that strikes roughly 
and northeast and dips from 55° to 90° west- 
is of ward. The lens is bounded by walls of ser- 
pentine; and there are veins of pure white 

tale, talc from 1 to 30 feet wide in contact with 
etal- the walls. The core is the typical grit; and 
tone both talc and grit are of notably good quality 
lays, and color. 

le of The practice is to follow the vein in mining 
Irers —using BCR-430 ‘“Jackhamers” in drilling. 
' the When the mine was visited, operations were — 
S go being carried on in a 12-foot body; and eight- 
aper een holes, 6 feet in depth, were drilled in a 
tail- round. Where the heading is larger, as many 
ri as 24 holes are drilled in a round. In stoping, 
aper. the holes range from 6 to 12 feet in depth. 
tale After shooting, the rock drops.down the 
sing, stope to a grizzly at the top of a chute, whence 
as a the ore descends into a bin from which it is 
ndry fed successively into 1-ton mine cars. Large 
1 the pieces are broken up with a CC-45 paving 
s0ap: breaker so that the talc will pass through the 
Ss; in grizzly. Five cars constitute a train for the 
andy Mancha storage-battery locomotive which 

does the hauling. In the course of a 9-hour 

scale day the output of the mine ranges between 
y up- 100 and 150 tons. The property has been 
toa worked for about seventeen years; and the 
stern deposit was disclosed by a weathered out- 
from crop near the present mine shaft and hoist 
terial house. The farmer who owned the land at 
rucks the time was glad to part with it for $1,000 
The in cash. 

from The talc ore is raised to the surface in an 
shaft electrically operated skip that dumps into 
lack- bins at the mine head; and from these bins 
-with the mineral is loaded into motor trucks that 
| the transport it to the mill on the outskirts of 
le on Johnson. The mill is on a hillside in order 
viden to take advantage of gravity feed wherever 
od, it possible. The ore is dumped from the trucks 
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y / ' i, oo ; 1—Sawing into blocks large selected 
. as : pieces of tale from the mine near 
Waterbury, Vt. 

2—Sawing blocks of tale into thin 
slabs preparatory to fashioning them 
into crayons. 

3—A dowel lathe making finished 
crayons from slabs of tale. At the 
Waterbury mill are produced annually 
25,000 gross of finished crayons. 


into a large hopper, on the upper side of the 
plant, and is then fed on to a table oscillated 
by an eccentric shaft. From the table the 
rock drops into a 15x24-inch Traylor jaw 
crusher, whence the ore is raised by a bucket 
elevator to a Walker-Elliott rotary crusher. 
From that crusher the talc goes on to a belt 
conveyor which carries it to the boot of an 
elevator that lifts it to the top of the mill, 
where it is run through a trommel. 

The stuff that passes through the trommel 
descends by way of a chute to a smaller 
trommel, while oversize ore drops back to 
the first floor to be handled by a smaller 
rotary crusher. The oversize from the small 
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One of four paper-making machines in a great Canadian mill that turn out 
every 24 hours sufficient newsprint to cover an expanse of 1,760 acres. 


trommel, after passing through the small 
rotary crusher, goes either into the feed for 
the mill or into a storage bin for use later. 
The fine stuff that has passed through the 
first trommel is wet, and is conveyed to a 
drier bin and thence into a coke-fired cylin- 
drical drier. After drying, the fine stuff is 
delivered to the same bin in which the dry 
oversize ore was placed previously. This 
bin is capable of holding about 350 tons of 
material. 

From the storage bin the ore is fed to a 
30-inch buhr mill and also to a Hardinge mill, 
using imported Danish pebbles, which pul- 
verizes it. After leaving the Hardinge mill 
the pulverized talc is carried to an air sep- 
arator; the tailings from the separator are 
conveyed to a Raymond roller mill; and the 
fine stuff that rises from the air separator 
goes directly into silos. The materiai-from 
the Raymond mill is also fed to an air sep- 
arator. The fines are passed over a Tyler- 
Hummer vibrating screen and the ‘‘throughs”’ 
are delivered to the silos. 

Settling tanks are interposed between the 
air separators and the silos; and a worm or 
screw conveyor serves to move the deposited 
talc from a settling tank to any one of five 
of seven large silos. The two remaining silos 
receive tailings or grit which is marketed to 
roofing-paper manufacturers. The exhaust 
air passing from the separators to the settling 
tanks carries extremely fine particles of talc; 
and it is profitable to reclaim this floating 
material. This is effected by leading the dust- 
laden air into the tops of a series of fabric 
stockings or cloth tubes. 
fabric, while open enough to permit the es- 
cape of the air, is nevertheless fine enough 
to arrest the very minute particles of solid 
matter. It is interesting to recall that the 
air separators can be so regulated that they 
will separate particles of talc that have a 
difference in weight of less than one-thou- 
sandth of a milligram. 

To insure the utmost separation and re- 
covery of the very fine talc, the practice is 
to put the relatively coarse or rejected ma- 
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The mesh of the 


terial from one air separator through a 
second air separator. The rejects obtained 
by this second treatment are transported by 
a screw conveyor to one or the other of the 
two silos reserved for grit or tailings. This 
grit carries a percentage of fine talc—the 
by-product of the milling operations that is 
sold to manufacturers of roofing paper. The 
tailings are sized through screens before they 
are discharged into the bins just mentioned: 
and the oversize is conveyed to a service or 
storage bin from which it is ultimately with- 
drawn and subjected to regrinding. 

A talc mill is an exceedingly dusty place 
despite the exercise of every precaution to 
reduce this as far as possible. At the Johnson 
mill of the Eastern Magnesia Talc Company 
all machinery is electrically operated, and 
the plant, therefore, contains numerous motors 
that have to be blown clean of accumulated 
dust at frequent intervals. Compresssed air 
is used for this purpose; and the necessary 
air is supplied by a motor-driven Ingersoll- 
Rand compressor. 

The five silos that hold fine tale have a 
storage capacity of 250 tons each, while 
either of the silos assigned to roofing stock 
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Truck from the mine discharging a load of talc into the receiving hin of 





can accommodate 3@@Ftanstel. that- material, . 


The silos are 20 feet im-diameter and JO feety. 


in height. They discharge into baggers; and 
two of these are Bates packers which deliver 
the talc automatically into valve bags of paper, 
These machines can each pack more than two 
carloads of talc in the course of a day. Each 
bag contains 50 pounds of the fine material, 
The Johnson mill is of a thoroughly modern 
type and contains equipment of the latest 
design for work of the kind in hand there, 

While talc has many uses, as mentioned 
earlier in this article, its largest single use is 
as a filler or loading material in the production 
of paper. The greatest consumers of talc are 
plants engaged in the manufacture of news- 
print, but the stuffe is mployed helpfully in 
turning out paper ranging all the way from 
the cheapest to the finest grades. When so 
employed, talc takes the place of the best 
white clay; and talc is superior to clay for 
this purpose because it is retained better 
than clay by the paper stock. Paper and 
pasteboard containing tale acquire a very 
high surface. It is this finish that determines 
how well a paper will take ink and contribute 
to first-class printing. 

Perhaps the importance of talcin paper-mak- 
ing can be grasped better if we mention the 
broad groups into which the mineral is now 
worked. These are: Mill-finished paper, col- 
ored paper, wall paper, heliographic paper, 
multiple-copy paper, hectographic paper, im- 
pregnated paper, grease-proof paper, crepe pa- 
per, tissue paper, thick paper, pasteboard, 
and papier mache. And it has been found that 
talc obviates the use of rosin in the produc- 
tion of newsprint. This has constituted a 
real improvement and a source of economies. 

In other fields of service talc is beneficial 
or an aid for one reason or another; and it 
would be of interest if we could cite the ad- 
vantages of talc in the different industries 
in which it is utilized, but space forbids. Our 
purpose has been to call attention to this 
somewhat unique mineral, to tell where it 
abounds in quantity and of a high grade, and 
to outline in general terms the methods em- 
ployed in mining and milling the commodity. 
More detailed information can be obtained 
from various Government and State publi- 
cations. 





the Johnson mill. 
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mills in the Johnson plant. 3—Stockings that catch the very fine dust that would otherwise escape from the settling 
tanks. 4—Tyler-Hummer screen which separates fine tale from tailings or grit which is sold to the makers of 
roofing paper. 5—This Bates automatic packer can fill more than enough bags to load two cars with 
tale in the course of a day. 


1—Settling tank ooo between an air separator and the storage silos in the mill at Johnson. 2—One of the Raymond roller 
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NEW LOUD SPEAKER MAKES USE 
OF COMPRESSED AIR 


(COMPRESSED air in broadcasting music 

and speech is a new use of that adaptable 
medium that fits into so many and such 
varied fields of endeavor that to enumerate 
them would become wearisome. Be that as 
it may, it is authoritatively reported that 
compressed air is primarily responsible for a 
marked advance in loud speakers both as 
regards volume and quality of tone. The 
“‘Hoovenaire’’, as it is named, is distinguished 
from the familiar magnetic and dynamic in- 
struments by an air valve connected with 
a small compressor. This air valve is placed 
close to the vibrating reed of the speaker 
unit, and from it extends the horn that finally 
emits the sound. 

According to the Radio Section of the New 
York Sun: As the amplified signal from the 
radio set or phonograph causes the reed to 
vibrate, the sensitive air valve is opened and 
closed agreeably to the frequency of the 
sound produced at any instant. Each time 
the valve is opened a minute jet of air, under 
a pressure of 20 pounds, escapes. The se- 
quence of these jets forms a musical note, 
for example, of considerable volume, and 
this note, when it reaches the horn, is am- 
plified by resonance until the volume is great 
enough to fill the room for which the outfit 
is designed. 


Besides improving the tonal quality of the 
transmi ted sound, the air-valve speaker is 
said to be so efficient that one of them, com- 
bining a simple Loftin-White amplifier work- 
ing from a standard pickup and into a 126- 
inch horn, will serve as well as four or five 
of the loud speakers now commonly installed 
in the average talking-picture theater. An 
idea of the volume obtainable can be gained 
by citing the results of an outdoor test in 
which four units were employed. On that 
occasion, the words of the speaker were 
clearly audible at a point seven miles distant. 
For the present, the ‘““‘Hoovenaire”’ is suitable 
only for auditoriums and for outdoor broad- 
casting; but it is being adapted for home use. 


Ce 


INVISIBLE EYEGLASSES - 


GERMAN scientist is said to be responsi- 

ble for a decided departure in eyeglasses 
that is calculated to find favor with women 
and especially with those that should but 
will not wear glasses for obvious reasons. 
The new type of glasses are worn under the 
lids and consist of exceeding!y thin lenses 
ground to conform to the contours of the eyes. 
According to Professor Heine, his glasses 
are an improvement in every way over the 
familiar pince-nez and spectacles. They do 
not become clouded owing to a change in 
temperature; and, as they are made to fit, 
they cannot shift and thus alter the focus. 
He claims that they become so much a part 
of the wearer that they need not be removed, 
except perhaps for an occasional cleaning, 
even at night—interfering in no wise with 
sleep. A pair of these lenses, for that is all 
they are, costs, so we are informed, about $25. 
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INCREASING THE RECOVERY OF PETROLEUM, by Lieut. 
Com. Wentworth H. Osgood, U. S. Navy. An illustrated 
work in two volumes of 858 pages, published by the 
McGraw-Hill Book Company, Inc., New York City. 
Price, $10.00. 
ese author has served as an inspector in 

United States Naval Petroleum Reserve, 
No. 3, and his aim is to capitalize what he 
saw in that area and to describe what he 
believes will prove effective in increasing the 
recovery of petroleum. As he points out, it 
is an established fact that the bulk of this 
country’s production comes from fields well 
past the flush stage and within various degrees 
of economic exhaustion. His object has been 
to compile and to present in compact form 
available information concerning methods 
which are now in their infancy but which will, 
when developed more fully, enable the coun- 
try’s operators, large and small, to recover 
from the already known and proven acreage 
considerably more oil than has heretofore 
been believed possible. These volumes should 
be of value to operators because they bring 
together a wealth of information upon a sub- 
ject that grows yearly in importance. 


ee 
My AUTOMOBILE: ITS OPERATION, CARE. AND REPAIR, 

by Harold F. Blanchard. An illustrated book of 373 pages, 
published by Scientific Book Corporation. New York 
City. Price, $3.50. 

O small number of us are at a loss when 

something goes wrong with our cars, and 
such turn at once to the garageman for a solu- 
tion. There are garagemen in plenty that 
make the most of that ignorance. Mr. Blan- 
chard’s book should be in the hands of all that 
want to have a fairly comprehensive under- 
standing of the mechanisms of their cars so 
that they can operate them efficiently and 
confidently and be able to do a reasonable 
amount of overhauling and repairing. Such 
knowledge pays handsomely, and adds meas- 
urably to the pleasure and to the comfort 
of motoring—besides reducing operating costs 
and lengthening the service life of the car. 


EXPERIMENTAL MECHANICAL ENGINEERING, by Herman 
Diederichs, M.E., and William C. Andrae, M.M.E. An 
illustrated book of 1,082 pages, published by John Wiley 
& Sons, Inc., New York. Price, $8.00. 


i) eee present work is Volume I, and has 
to do with engineering instruments and 
their construction, calibration, and manifold 
applications in the diversified fields of me- 
chanical engineering. The need of such a 
work was emphasized by the strides that have 
been made in the past twenty years both in 
the use of instruments and in the develop- 
ment of new testing methods. While the 
authors frankly admit that there is little in 
the book that is strictly original, still they 
have done their utmost to comb all possible 
recognized sources for the information that 


they have brought together. They have thus 
made available a fund of up-to-date and 
authoritative data that should be of material 
aid to the engineering student and to the 
practicing engineer as well. 
rr 
PIT AND QUARRY HANDBOOK AND DIRECTORY, 1930, 
An illustrated volume of 778 pages, published by the 
Complete Service Publishing Company, Chicago, II, 
Price, $5.00. 
HIS volume has many features that should 
commend it to all that may be identified 
with the field covered by that admirable 
journal, Pit and Quarry. The handbook 
section of the volume contains an array of 
worth-while articles having to do with a 
diversity of subjects, while the directory 
section, as usual, is replete with information 
that would be difficult to obtain readily from 
any other source with which we are acquainted. 
— 


MECHANICAL ENGINEERS’ HANDBOOK. Lionel S. Marks, 
Editor-in-Chief. An illustrated volume of 2,264 pages, 
published by McGraw-Hill Book Company, Inc., New 
York City. Price, $7.00. 


‘THE present volume is the third edition of 
this admirable work and follows the 
second edition after an interval of six years 
in which much in the way of rapid and out- 
standing development has occurred in the 
field of mechanical engineering. This ad- 
vancement has had to do with practice as 
well as with some of the fundamental theories 
involved; and the book is bigger than its 
immediate predecessor by substantially 270 
pages. It represents the combined efforts of 
a staff of specialists, and is as complete and 
as authoritative as it is possible to make a 
handbook which must be limited in size to 
avoid making it unwieldy. 
ee 


MINERAL RESOURCES OF THE UNITED STATES 1927, 
published by the United States Bureau of Mines and sold 
by the Superintendent of Documents, Washington, D. C. 
In two volumes. Price for both $2.25. 


[NX Volume I, consisting of 782 pages, metals 
are dealt with, while Volume II has to do 
with non-metals and is of 687 pages. This 
report is the forty-fifth of an annual series 
and, apart from its technical value, should 
be of interest to the public at large because 
of its exposition of the tremendous mineral 
wealth with which this country has been en- 
dowed by Nature. The activities in the various 
fields of metallic and non-metallic minerals 
reveal how extensively we have been drawing 
upon these resources. Furthermore, the de- 
scriptive text having to do with the several 
raw commodities tells in most cases of the 
diversified ways in which these minerals are 
utilized. Altogether, the two volumes con- 
stitute a ready reference that can be turned 
to from time to time to advantage. 
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